WO 2005/078071 1 PCT/JP2005/002402 

m m # 

[oooi] *&wn. KhftmftBtmfa<Dmm®mmmfrRxM:<Dfmftmm'rz> 0 
[ooo2] mmftBiMmte. nm<Dmm&(ommmvmhmmte'ikm*&tc.L,x^z 0 u 

tm'p-tZo $tox. Mz-tf. ft^ft&mfa<Dmffim&m j $>L.xM\m&mm£&ti 

tz<kb 0#ai*rm. &mh*i— tmmz.Tf&vx^z&^m.tfifch'o. & 
*tta*ii^t£<^jgt>fc^ ftmzmzxzmm*. ^^mmmtt±m^\ 
[ooo3] n&m. ia8(c^i-j;5{-. m&<Dmmm.^$Lvx$$*)^ &m±.&.2, - ^ 
yR3, nmrnn^ ^^msjBafftmftm&faGfahMj&isfrx^^ nmn, m 

[0004] r<£>£5^ fcKrt&fcwiStt. ^(D^^l^r^iimiM^fc-C^V^^PplM^fc 

So -tr-e, ^^x(DmMm^m^x^^ih&.mm^n±'r^^-t^x. 
m^m^m^mm^.nm(Dnmm^mmm^thx^^mm2oo2-7872z^r 
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[0005] u>>u ±m%mzm^xb^ ^mm^^tcnma^mxm, ^mv-r— 
[0007] ±mwm^^tttb<D*mwvt. ^Toii«9T-fc^ 0 

«H«fctt^^^J^S^-r^ (l) - (3) cov vf;h,j&»lJ:fB*W>$IUaft:. 

(5) mmmwtbifsLm^yv^^xfoz o) (4) ^ie^^^s ^ e 

(6) mm^y-^^^i^—h^mu fr^±mis—h±xKhftmftfemm& 
mm^x\ihnm^mm(Dmmmm^m^^t^u^vMmps&.ms^<Dm 

(7) mmmm^y-^^^i^-hi^^WTxmm^mw\jm^h(Dxh 

Z>XlbZ> (6) KHS^<E>;fr2fco 

o) mmm^ftthjhm^^v^^^xhz (8) fcie^o^o 
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t-tT5. (6) — (9)^>V^iX^{-fS^<D^ 0 

1 X 10 5 -1 X 10 7 {@/ml<E>^|S£-r5 (7) - (1 1) (D\ ^tuWEffitt^ifc. 

( 1 2) &mftBimmmft£thiz.h<Di?3b5 (6) - ( 1 d <©v ^na^fa*^;^ 

(13) ^^2-10ft-CfcS(l2)^K^*&o 

(14) ^ft&^J&tf)^^ 37^, 10%CO <D4kftxnfrtLZ>h<DXfoz>(6)-( 

2 

13) <m ^Hd^ciem^^o 

(is) mm*K &y/^-*mm<Dmmtt^Mi}%ikm. m^m^m^^r/vti^ 
m^m-r^m^mmm^m^ ^xmitiz (6) - (i4) ©v ^-r^K^<D^m 0 

[0008] *&WK£th}^ »^|g*rt^i»JS^t^lWiIfr^^t5it^-et 
[0010] ^BJcD^^^-t-^PJ^^-y^^^I^-hfi. ^a^#T( t t 3 14pH) 

mCDi&mXtbZZbtm ^ XtbZ> 0 
[0011] ^<£><}:5&»!=7— #i'9<tt*s— H3\ 

#^rt-rt><DT*fcsr^^-e^^ o (i)7^y nmt^y— ?z/mx-&. Hattori 

S, Adachi E, Ebahara T, Shirai T, Someki I, Irie S, J.Biochem. 1999;125:676-684# 

[0012] mm^-^^^i^—hi-x, ^—yi^gm&TfV/i'Wxb'vffimizffimu 
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[0013] mm^y—^^yi^—hn. &mvtmtitcte&tevtc^7—v^>—biz$gm& 
[0014J ^m<Dmmmt. mm^—^>^-^i^—b(D\ibnm^m^<Dmm^imt 

[ooi5] *fc, ^mm^mmm^ mm^—f^^i^—bbMbnm^m^mm 

m%m~rz^bx\ mm^-v^^^>-bb\zbnm^mm<Dmmmmb(D 
[ooi6] mmm^&xfZitmmmte. ^m^mm^^mK^mvtcmch^mcm 

z.bfrx$, mmm+te. ^b^m^^n^^^^^mx^^b^x^ 
[0017] ot, *&w<Dmmw<Dftmxm^\^xm.m~S'z> 0 

±x^bnm^&mm^mmvx^bnm^&mm(Dmm^m%:^-r^b^t^ 

—v t ^*'C7iiy—bx3bz>z.b&x%z> 0 mmizm\<^Kbmmfo&i®m^ #§§200 

[0018] Kbnmft&mffctDmmte. nbnm^mm^^mmm^mm^y-^^ 

bUK ^bMmfh&m^m^m^if^^m^^^^^o m*. 

it. 500— 2000rpm(Dlfcmb1rZ>Z.b&X%Z> o 
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[0019] Kh&mftBiMti&<D^7— #^—h±.-v<Dmm\z&^x, i&mmqxDthftmft 

[0020] &mto&m&n* Mtt£ftK-h<D-eh<o^ 0£ixi3\ mftfr2-iottx&z>h<DX 

[0021] ftmfaBtfflfoV^?— h±-COi#^«, ^Jxitf, 37^, 10%CO <£>^#-T? 

2 

[0022] m^®.m'fz>$®s&mmwibL.xi^ mvomm^mmfc— mftizmmzfrz 

D-MEM, MEMm^f htl. *^(Low Glucose) <Dtgi& (D-MEM#) 

{£^J£J£ifiLfit(FBS)5— 15%. J&ftH^^^S-^W^bVN, £i-C, 

K&mttz?^— xm&tz. mftnf'i'a—xmtxvh&mEtv&Q* 2.0 8 /l 

KT, flUfctfO.l— 2.0g/U 0 £b<fcJ:0.1-1.0g/L-e£>5o fifeftS^^Ur^B 
*fflil&#mB^ (BCGF) , _b&J&gH^ (EGF) % «Mfe^EGF (rEGF) , ffim&Ml&m 

mm* (fgf) Tbmtfbtb, i^xizm&<Dmtt&^&&t*kxmm^m£ 

&ZZ.b&X%% 0 ^W^HfC^iSli, l-5ng/mk 0*b<«l-2 
doxycycline) HfCDpSMftk 7T^y*^(Fun&zoneM<D&*^M*W<to~tZ>Z.bbX 

[0023] mmumms— 38^ £?£L<fci37 c c-e&5o ^ur, 90— ioo%»l (0 £iXf* 
ioo%siBK 5— i5%co (#mxteio%co )<D-r^^.-<— 5o ^ 

2 2 

[0024] h±{^T-r5^Jia^«iE^rt^jNBlia^^(3000cells/ mm 2 )£>2 

feSX±i>W£.L,<, 2f&(6000cells/ mm 2 )— 10{§(60000cells/ inm 2 ) tfS££>l££f £LV> 

o 
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C0025] *mw : &nMmiz£<9£(bizwM\z.m.w-fz>o 
[oo26] iKhftmft&Mfa<Dt£#>v>mi&&£xfimm2km 

15%^>J&&jEjfo.?i(FBSX 2. Smg/L^^r^^CfimgizoneX^^CGibco) B 
RL, ^^KT^7VK(Grand Island), NY) „ 2. 5mg/L<^K=¥viM^y V, ifc.fctf 
2ng / /ml(D^Stt(basic)^li^j9&ii?gH J f (bFGF) (v^(Sigma\ -fe>-h/W^ 
(St. Louis), MO)£r^&JlL^ *?tMLow glucose^/W^.y^tSM'— ^ 

/Wgifc(Dulbecco's modified Eagle meti\im)(DMEM)frbtf:Z>!&g:igi&$>X, ^Ml^ 

?—<PX\ 3TC, 10%CO ^fcfc, ^iX*|BJ9&^S«(ECM)O^Ofc*(^Kffl 

2 

UtJgifcte. 10%FBS. 5%^jfiL?f(^r^^(Gibco) BRL) > 2. Smg/lO^rV^r 
2. 5mg/l<DK3rv~!M^y>\ 2ng/ml<DbFGF, $5j;U«2%7 I ^h7^(^ 
^(Sigma))3r^tf\ {g^/l^— ^toMEMd^SW^fcofc,, fcHftBH^ 

jwia^j: w^i^rt^*B,ia^a^fcfe^«&^. 2-3 0 m^&vtco 

[0027] [fcb^jgrt&IIBJi&^mglt] 

fch^jglft&^^ftig^S:, te:£Sfc(Miyata K, Osakabe Y et al., Cornea, 
2001; 29:59-63){C|B^^tT,TV^«J:5^^^c c ffimzmot. ^(fuU-thickness) 

*r — -7»»^^.^^->'X-T-Y/'^>'^(Rocky Mountain Lions' Eye Bank)/5>£>#fCo 

[0028] iigmvtctbftmft&mB&<D=>7— ^>-h±^ <D&m 

m&W&tt^ ~*\?*V-9—^ ' JlsXrrjTa.— h • *Zf - sUst-rbV ^^(Nippi 
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Research Institute of Biomatrix) OfOiU B #) J5»fc#fc=*9— f^S— h*C*>o7b„ ^ 

$fc*H^-C<©J?^15M m©37-7V'>- KT?Jfc?>, 0.5%^ 
S^*s®^S[U7tT/^ y Rr^b=i7— y> (^W^ * &) 12g£5cm X 7.5cm<7>T 

U"C#fc 0 ^(D37"^-hli, ^<^#bfc(loosely cross-Unked)^^^— 
^(D^yYV— ^5>fe&5(0!lx.fcf . Stenzel KH, Dunn MW, Rubin AL, Miyata T, 
Science,1969;164:1282:1283) 0 
[0029] ffiffilfrm, ^(Cl^$^:7c(desiccated)^— h^, ^UfcdfeS^ifcfcKlO^ 

^f#/K H£-^ B #)„ 5^)40—50 ju m^^-efco7c 0 &m&<DKh-% 

•k/UhvyX—tCeU tracker) CM— Dil (C— 7000. ^rU^r^y zfu—zf* 

(Molecular Probes), OR) laotlULfc, flENMbOi&tftlC* CM-DiI&. V^WtM 

-cmm^mut^m-k^MPBsMzx^x^ lO/tg/miiii^u^ hy^vc^si 

^T^^^T'^W^X^O^mersham Pharmacia Biotech) AB. ^^"^(Uppsala). ^ 
«7^~ fls) 300 /i 1* tCff^bfCo 
[0030] #CV vx?, 37^ 7*>'v / — h£\ l.O/* g/mm^thifiL^W^c 1 ^^^^ 

(Gibco)BRL)-?®t|gUt„ BOO/ilOit^jgJ&^l. OX 10 6 ^(D*BJ^<Dt:MiIIgl*9 

®V^fCo ^CV^ N <7)>M»^t tC-rSfc* :7V— lOOOrpm 

d76g)i?io^F^. z/-t&mj&mmmm*pK2a tn&&ut&* m 

[0031] [th^l^F^^^fla^^— y^V-h(D^^|g^SB^] 
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^yS/V^(Ussing)^-Y'>v<— KlC^£;h/CV^;*f& (Hodson S, Wigham 
C, J Physiol 1983;342:409-419, Wigham C, Hodson S., Curr Eye Res., 
1981;1:37-41, Wigham CG, Turner HC, Swan J, Hodson SA., Pflugers Arch., 
2000;440:866-870) KL&'Jrt&JE&IIUZX . 4otf)fcr-:fcJ^|*3&$BJS=«7— *f^*/— V 

WC. mfatkMWiVJfflirelaxiiig radial mcisions^eialfTofCo 0^|J^(n=4) 
, 37- K>^(n=4h :fc<fctffch;ftl^rt&jNflfl&='=^- y>->— Mn=4)£ 
, ^^^(Ussing)^^*— •t'tcev^fCo NaCl. 117. 5;NaHCCK 24;KC1. 4; 
Na HPO . l ;MgSO . 1 4. 45;j§7c(reduced)^/V^^, l;CaCK 

2 4 4 2 

2. 54(mM)$r^3K 5%C0 2 , 7%CK 88%Ntf*m-&mz£<>XmiLtc.1tXpH7 
. 38(CLfcy^-(Ringer)^^T?, #IS«:^>^^-r>Ufco ttfi3&ftl:t#SJ& 
mffi&&7Zti:W:m(DmzMl,tc.^ ?T-^fV(0. ImM). Na + -K + ATPase|5B.*#J 

[0032] c^bfcfch^]Rrt5[«aiia«>^^^©««] 

^^T/^^^'T^K't'^aV-y^^-^COphthalmic and Vision Research) tpOWJ^O 

Experimental Animals Inc Japan) 0 #)frh<Dh<DX'&>'z>fZ-o ffcll2. 0—2. 4 
kg08(Zn<D=^— i?— ^K^rMr^yhSr. ^^:/fcKp^uyK(60mg/kg. H 
jlUiC. 0^)*5j:^v'7^(xylazine)(lOmg / /kg, 'W^MBayerX hVSOSr 

(T/V3^-^— ^/KAlcon Surgical). JiGsC. 0#)£fflVN-C. 12^F^g^r^>i>(C 
UTCcentered at 12 o'clock). 6mm<DS&£l!l£J0B£rfTV\ 3te#tt#J (t7ny 
(Healon). T^i^^'^T/l^^T'^^tf^^CAmereham Pharmacia Biotech) ABSr 
. fitlBi^&AUc:(|g3A) 0 ^^-O-C^V-^V^hy— X*fc(Devon 
Industries Inc). ^K!Js*\ ^^^K^^ffit^Sr^lV^C^. 30?-iS<D$\r(T 
/W*. JfOfU 0#)2r/BVvt. ^MOtp'O-e. E^6. Omm<D R ?£^r ^iH&Jg 
(Descemetorhexis)£r7£j&UE3B). HgOfifM^b. ^p<^^5febfc(03C) o 1 
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I23D) 0 PBSl;iJ;oTlitfM£3[5]}fc#U^ ff^LfcfcHSJgft&JMO^^ 

^vl/m&& (^~(Mani\ «5*, 0 {^oTPAC, ^(DjlC^^. ^n^iH^V 
(ofloxacmeJHg^ffli&WCl^^SantenX *B5u 0 *) Srv&BRUto 
[0033] £1h¥*r, 2o©^- ^"iHCEC^^JKSria^btb, =»9— b_b"Ci^ 

[0034] 

p*)^fflvN-c, fcM^SBwws&aijeu #mfa*e>i, 3. 7, 14. 21, *5£tf 

28 0#lC, ^^CHSiEtK^E-X/WSO^^iX^^. MENTOR O & CX //W^MNorwell) 
[0035] [th^0rt^JSBJ}a<D^^^**5«t^^] 

(fsf^ytfl/'^-T— -=rv'3L— ^^/VXCDainippon Pharmaceuticals), 0^0 

, ^-^^^^^^bfco 4^(Dnmmvt^m^(D4o(Dm^u^x\ o. 

ImmXO. lmm^^<^^Sa^C^X.fCo ^3WIW(^^BH2HRFL-T3:*5 
£tfBX50, HrVl//<^ MM. 0#)T. ®)®^420nm*3j:^7fe^480nm 
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mm(mount)Un£Lm>&&l'tc 0 &V^. ZtlbZ. pH7. 4~C. A%^i^;VK7 '/V 
TtK(!73-(Wako))^tO. 1M PBSa*bfcSH;£^*fc:£»UfcSL -20 < CT\ 
OCT^^^lC^ffiU/^o ^L-7c:OCT&iiJf£, 8 mJPf^ijO*). 

[0036] 5rmU-Z&m<D^0KJS&, EtefcHifc&U 10%^/Wyi/(I73^-(Wako)) «t»fc:@ 
^Uto i^U/c(sectioned)ffc|Sf& x OCTte£-#><P (Tissue-Tek (jgj^l) . **4fl*X • 
y^=7Y\}— X(Miles Laboratories), -*-^MNaperille), IL) {£&*IU -20^(^0 

T-^#/WX(Muto Pure Chemicals). MM, 0;£)_hK:g#. ^-^r-^yv-^^ 

^(he) laoT^fet, yt^mmtT-emmviZo 

[0037] [*fefr^] 

tfe(Scheffe's multiple comparison)£fflV^Co #J&<D#V>(unpaired)tH£^ffiV^T. 

-7YV=-T-'^y*r— ^(Stat View statistical software package) (T^^^-^iz-fe^y 
(Abacus Concepts). ^W. CA)£rJBV>-CfTo7to 
[0038] [th^lJ^rt^jNBlia^^^^^V^mtg] 

^) 0 a&*>e>i. 5, ^u^io^^kh^j^^^^^-y^—h^^'a^ 

te^£-f)<Dm$Lmn. «-^^-e0mV-e$>ofCo Na'-K^ATPaseP&WaU^T-^V 

*^*>v<— \z.mavtM, 5#^F*iK, -r^To^hKJfsf^^v^-c, Ste^o 

mVt^ofCo 

[0039] K-J— fcKk SSitjnrhAJRrtAjWJia^^— ^>--h^33tt5, 
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[0040] iw&&i%mmi 

my^—-7£Qht±z>fri^<wj?vrco mm^^—^x^ 28 p m<DWL&*p -r 

„ ¥*WUKJ5tt*&1000 Mmtfcot -ttLl^bT. HCEC^/V— ^-C«, ¥^J7^ 
j^J?^i-CtC^U^miB^(p<0. 05),3P^(P<0. 01). 7, 14,21,*5«fc 
U2S Bf(p<0. 001) la*. »flg^/W— ^ , «t«Jt>H:S*^!:5»<)5Cofc 0 05*2, ^ 
^—^f^ftftlltrManterior segment)^*^^ ttW&fA^-'ttfo* $£Mt£ 

Mm^mKXox-Mm^mm^^ti<D\zit^ hcec^— 28 0 s 
-*Kt^£i*) 0 

[0041] [^bfcth^J^I^^^Ji&^ffiUfc^^b^m^£^fch^Mrt^*ffl^^f?ffi 

] 

-t-^ x<D&&m(wo\mtmm<o&ftmmmz£ztfimz3:<>x. &m*b28 0 ^ 

DU^^^^Dil-positive)^^*^ m^— ^y^- Mli^LTV^^, *5£ 
»*o#«9 bfc(weU-defined)^aj}S^#Sr^-rS jEST Ki£V ^>tfc(quasi-regular fonns)£r 
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C) 0 HCEC^/P— Zf<Dm<D3KD-p}mX*(D%l&b. mmX&>^tc 0 fl?^28 0 @<DH 
CECi//V— ^{CfettS^ 4o<D^mJtOrt^*ffl^^tt, 2325~2900M/m 
m 2 (¥^±^^PiSM. 2531±290^j&&/mm 2 ) (DmBX&otc* #JH^/I^-^C 

[0042] [ftiJftgttHftft] 

ifc»#wiia©iisr^©sffl^fLe>ttfc(Ei7A)o f^tw^^ftBictt, 
h*t»*u«:^aK«iBfc, mm&mmumifo&&htbz>(m7D) 0 hcec 

[0043] [f^y^y] 

Z7y?7sft m&ftim&XXjmWmTk&ft (pseudophakic) ^tt^lTKSfrTKJitt^ 

•MSd s ®Cl£o St^Jgft&^flgil^ltCdeep lamellar endothelial keratoplasy)(DLEK) 

^ ftBzmfa<vmmmw<nmm<DtcMz.®im£ftx^z> 0 50-, ^^(Meiies^j; 
[0044] vi-—ftm<D^+ftt£m&&ffiotift(DW ! &iz.£'Q. ^\f-^m^f^x(D^m. 
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[0045] ^##m3i:i3\ Kbftmft&mmm^y-^y-btmmvtzmmzMm 

^tc<Dx. ^/v^*T^Y£m.m<D£ot^ mm&i#Miftmm\^ mmmm 
^-c, ^-c, i&m$k2— 16 s mx\ MKte<tet&£th%o ®.*<DWftxtt^ *v 
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[0047] mm-rz>t. nb& m^mm^m-r^^-v^— b<Dmmwx^m v n* 

Ai=7-yyv--Mi, tbft&ft&mfanm&mk^x&tt&zitem^m* 
Kx^bnm^m^^-^^-b^mmwAn.n^mmfDwm^xxm^- 

[oo48] *mw<otbftmftBifflm<Dmmwm^t*mmfcRTfi*<Dmm*mte. &m 

[0049] miimm^frtbnmfoj&Mfa^—^i/~b<Dmw&*^ 0 "^rt^x^, 
tbftmft&ffif&t''— b&misX&^v&zzk&xtZo (a) ntbftmftBzmmty 
-bi)>t£^m^<D^ a E\ (b) \ttb&mft&mj!foZ'~btffo%m&v>$:¥' , E' , x 

m2M^t^b^m^&mm^—^^—b\^^ n&M&x&ms&wfo 
(Drntirmtzm-to wtbftmftBtmti&v^mtiLm-z. ±&zmm^t£tbb* 

-}—ftm<D80—95%X$>Z>o -t*<X<D&!&\Z.35\t*X* VT^>^ Na-K + ATPas 
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ftBtM8&=*7— y Vix— h (n=4) % teXxf^v—y^oiZ-cDi/— Mn=4) Sr^fo 

7 s — ¥*&±sD-efcSo *p<o. ooi, thftti&fafcMB&y— 

— h; p<0. 001. thK^— T^i^*)-^— yVv'— K 

[03]tHfclg£f*3&#l»>-- ^ffiorc^XD^X^o (A)^y5/h^7lCj:oT=fTo 
7c6mm<D3£:£j^JKf3\ 12B#<D&e/W'h^&3(centered at 12 o'clock) 0 (B)3 
oy-v^fcf-SrfflVv-C. ^6. OmmOR^^M^^fTofc,, (C) IgOltilBi^ 

^i//V-^J;«9^:i|6^^<^ofCo 1, 3, 7, 14. 21, *3<fctf28 0 @ fc. HCEC^/W 

-^wm^-^t^ra-e. ^Mff£i-®^#^v^s&o7U p<o. 05, " P <o. 
oi,p<o. 001)0 

[053^28 0 @(D^y^h7^^^^J:oT#fettfc:Stf®^Xo (A)HfM 

[Ei6]28 0 ^(Dmixmm^tcHCKc^-^iz^m^m(DW:^mmm.^m^ 

micrograph) (B)„ (A)DiL#i?T^lMfa\^ &m^ttt&Wkfofc1®ffi^ : 7~->f^ 
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— h±.<DtetA,¥<DM3&n. (B)tm^mX\ DHtfv^TM^&So — ia(Bars)=l 
OOO^m(A), lOOjumXB^T^Oo 

mmmm^ *?-^>—bi>m%ui&mns&mz&&i-z 0 —21=100 

u mo 

[B8]ftgtolffifift!JlBI. 
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M mmmm^y— ^>^zniy-btmm^bnm^m^(ommmmt(Dmi^mm 

[6] mm^—v^z^ns—b^vm^ 

[9] mmm^^vM^^^^^x^^mim&\zMm(o^m 0 

[i2] ^j^rt^M^f^^fc^^r^tf^e-iitDv^^^i^i-ie^^^o 

[13] l8n^2-"10ft-efcS^^«12(C|S^<D^& o 

[14] £ll8lft&*{M&tf>Jg*/^ 37«C % 10%CO <D^#T*tT^^t>^T**>Sf»^6-13 

2 
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